Field-induced reorganization of the neural membrane lipid bilayer: a proposed role in the regulation of ion-channel dynamics.
We present a computational model demonstrating that an electric field propagating in the plane of the neural membrane during transmembrane ion movement creates lateral concentration gradients of the lipids. Due to this field-induced reorganization, ethenes of the lipid chains become aligned and polarized. This finding is interpreted within the context of molecular studies of protein folding in biological membranes. We propose that electrostatic interactions between membrane dipoles and charged amino acid residues of the unfolded ion-channel protein regulate protein-folding kinetics (channel closing). These electrostatic interactions thus regulate electrical signaling in neurons.